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O . j£5jC (CTI 2 CH 2 -A^-CH 3 

r.ch 2 -c^o<:h^h 2 )-o'^^^ 



CfHU jC^s n«O-5O^«rC£>0. A^-CH 
2 -CH (CH 3 ) -X«-CH = C (CH 3 ) ~Vfo 
0. Btt5-fl 7 -\&X&8 -W.CDO ti> 
—^CO^m^^fltz-CHs TfcK). mtil — 3 CO 
0 . RteTtB-*K ( II ) 

x ^ H 3 o 
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CH 3 
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( I) 



tffiU nti0-5 0«Iit$)l AK-CH 

2 -CH (CH 3 ) -Xtt-CH = C (CH 3 ) -*C* 

x~ 9 H 3 o 



safc-c* 0 . Rtirie-j^ (ID 

[ft 2 3 



-N— CH2CH^O-C>C=CH 2 
CH 3 i. 



( n) 



(fit, sS*. Ri ti-HX(i-CH 3 -C* 1 ?. Xti 



(III) 

[fc3 3 



RCH 2 -C-(0CH ? CH2) r 



Brn ^ O^/" 3 

H^ 0 w x ( CH2<:iVA i CH 3 
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(fit. 3S*. n. 

( i ) -csEfcuts 



X 1 0 — 2 0 0, 0 00( 



[it^ii3 ] msM i co-m& ( i ) -c^s*.* 

Bm 



H (OCHaCHaJ-O 



X|£® : TIBHK^ (IV) vm%tL&V?$>EXLZ# 

BNm*!fti:HJss^ neHR^c (v) -c^siist:* 

[fc4 3 
CH 3 



1^ (cH 2 CH 2 'AjhCH 3 (IV) 



X-CH 2 -C-(0-CH^CH2 )— O 



(fit. n. A. B RTfm tiXIBHIKsS ( I ) T" 

X*£© : JJBISCDT#6;ft.fcHR3S (V) <Ofl^» 

fc. Tie-** (vi) 

[ft 5 3 

O 

(VI) 



CH 

N— CH 2 CH 2 0-C-C-CH 2 



CH 3 



Ri 



(lit. 5*+. Ri teiiEHRsS (ID "C5£*Ufc319 
[|»*3B4 3 b^ 5 yEH ^b'^ SyExra 
— /K dl - ^37xn-/k dl-rb^^xn— 
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t-th if 4 imcowrnxm » 

[ If^lf 6 ] JMQXV&miM&tf 4 0-10 0^1 
pt^/MvPATS b (DMF) Xtif h7tKn77>- 

[00 0 1 ] 

i^/Mpolymeric vesicle) £fl^C~f~& C\b1$X% %>Wi 

\z.z.tifrt>&t>tih nmmmtt^ i/^Mzmth* 

[00 02] 

m^comn im&^&mtmmmizte&mcofctt 

IXf^ll 7 4 >ifi^j& J X^E>JX>' h (emo 
llient) fcLT^M^ffifflSilTV^. L^L£r^. 

[00 03] ^ffi*Stt». -o^^pMt-^W^ 

$^Hfn£fl&§|^ C»l4M^llI(lyophilic group) 

J hMi$;fx3ri«fr C^ttiK^llKiyophobic grou 

P) ) h^|5]^^tTM«tt^(amphiphilicX(ia 
mphiphatic molecule) Wtfil, M^— #|£>^V*771' 

ritical micelle concentration) l^iiTiiTW^^S^ 

[ 0 0 0 4 ] -TV. ^c9^*m**t:«lBi«*SEttflBi 

^a^fc^ia, "4l#:^MvSWJ(biosurfactant) " fc 

m0M*0>WL*m&tzt*&!m*'*t. mz, mmn 

fcfc. Mflill (membrane 1 ipid) CDffcfrT*& 0 . "OCDMfi 

{M&<ammiftv2> %><7)X\ ^ikftRmmmzmti 
tzmtxhh. l^lst^. zvMmmz. 2ii^ 

[0005] fmmzxz u a s^s^/p 



rtSPt^** & d § (d 

rugdel i very system) „ 3^b^7xK§#kX ^/I/^r (ph 
oto-chemical solar energysystem) , JkJ£b)IISp#^ (rea 
ctivity control system) -^^JCEM^I^^^tLT £ tz. 
[0006] ^ttizX 0 . 

&ft=?fc&& J <>'?J\'bLX. 1 97 5^J. M. Gebich 
i fcM. Hickstd J; »5\ ^£2fiJlJ^iji#fg^£;fl 

t . fflii 2 mmcommmt . p h 6 - s ^ism^-m^ 

[0007] ^flL Kunitake^kri "9 . ^T/^/Ps^ 
^f/l/Ty^:- (Dialkyl dimethyl ammonium) iU.b 
y^'fTy^^^ x — b (dihexadecyl phosphate) 

t *&miL%n2it& - 1 iz£~>xm&zti&ii'?ji> 

[0008] ^^^^;i^osg^ttSifti±S^ 
M&ttT&mtt^Htztite&mb lx "^'jy-r(poi 

ysoap) " fct^H CO^'^D h tlX ^iifi. ^ O^^b $ 

tifz^i/? )]/com± t mz^mzffizt $tix^& a 
[0009] ^zx\ ttommit. m^it^ixtzm 
mm&^i'7)v<F>mmzmm.znfcrfzm$k. t^syE 

[ooio] s yEti^-^oflKiw^a 

H) ^^"-^^^nvyi^(chromane ring) y-X^AT"jb 
0. f^2«7^ h (phyto \)frt>Wm% titzfttfi 

wmx'fo& 0 t&mmz. it^nv^r^fM 

tt(lipophilic)*ML. £0*fc#AL«<*S. 

J: at. t^SyEH tt*tttt«fcffi|ft|**tt*«-* 
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[0011] 



mmKcmmm^^mm^mh^xh^ a . 

[00 12] 

IBHIbS ( i ) 

[0013] 
[ft 6] 



RCH^C-^OCHjCHa)^ 



6m 0 CH 3 

_ 0 jOO^ ( ch ^ h ^ ch 3 



en 



[0 0 14] CfAU n«0-5 O^SitCfe 

0. A(i-CH 2 -CH (CH 3 ) -Xti-CH = C 
(CH 3 ) --CftO. Bt±5-tiL 7--EFXti8-a^ 



CH 3 



+ 



O 



N— CHsCH^O-C-C i 
CH 3 ^ 

[0 0 16] (fit. Ri ti-HXti-CH 3 *C 

xtiF. c i . Brxm^t) xmzti&r 
hmmfax&x?7vu-hmmfox'$>&i x 

[0017] ttz. *mm. ±ieHR5* ( i ) t« 

Brn 



RCH 2 -C^O-CHzCH 2 )-0 



0. mm-3^SitC£>9. RtiTie-HSK^ (ID 
[0015] 
[ft 7] 



CH 2 



(II) 



*ifcTfE-*5$ (HI) 
[00 18] 



CH 3 



• (CH 2 €H 2 -A^-CH 3 



(IE) 



[0 0 19] (ffiU ru A. m^tXRtiJi 

IE— JR^C ( I ) T-^at^iiOT-feO. ifc. Pteiftfr 

f Wl^TKft^ot 10-200, 00 OCT) 

^rc#>&) xm^fthMmwmm^^9)vxh 
[00 20]®:, 2fc^si, iie-HRse ( i ) xmz 



Ig© : TIB— W&Z (IV) T'fl^tiSb^S yEXtejtf 
'Jxh^Htt^ SVE^n7-fe hiXliAort b 
Sti^K^BOE^-tL TIBHRiS (V) "C^SiiSb** 
5 VEyNonf- hXtiJKU x b^Mfcb*? 5 yEA 

[0021] 
[fc9] 
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H (OCH^CH^^. 



Bra O^j™ 3 
H 2 ). o iX JN (GH 2 <:ii 2 -A^CH3 



(IV) 



[0 0 2 2] (lit. 5^ n. A. Bat^mtiJiiB— 
^ ( I ) XtiF. CI. Br 

IS© : ±tBI^(DTl#^tlftH£b£ (V) cOfb^ 

fc. na-^ (vi) 

[00 23] 
Utl 0] 

CH 3 o 

N— CH^CHaOC-C-CHa (VI) 

[00 24] (lit. 5$*. Ri (i±12H« (ID X' 

[0025] ^wcowmijmx*m^ti& $ y e^ 

>EbLX&* dl-ah37xO-/k dl-/3 r rj 
7in — /K d l - r h ^ y x n— )VJkXt d l - 6 s b a 

[0026] * ft. ^msnwmiimtemmzti&tfv 

k. ai«W*BE^t=ifiS 5 3^«Krt^t^^^fc«>. l 
[0027] 4ft. ±ifflBBt^rS£fc:t3ttsxigo^KJtB 

4 0— 1 0 0°CC0^Mm. %f& L<ti7 0 — 8 0 
0 C^J^fflT > H]Si^-|»Wj;V\ 4ft. 50512. Wti 

xy, y^f/^/l/AT^ K (DMF) . fh7bh'P 

[00281 4ft, *«Wfc:J:*H« (HD^MM 

SHftsS ( i ) ^^tyttt"^syE!»^gtS 
#ifc£-£ftf£. 

0 OOO^WMU^ 
[00 29] JJEUfcWa^rffifcJ: DftfefiSHIfc* 
( I ) ?>ffr£4M. b"7$yEX^yxb^y^t"7 



$ >Exmfoztitzm*&mzmwmmcom *y*m 
^^its ztfr$>. ? v-tjjvy^xmmmmm radi 

ation)t; ± <I fc#*C£ & . 

[0030] 3(c^t=«t Oft^ftMil^tt^^i' 

m^£\ti±z&x*<?ms[k&&.»t& z t & . 

4ft. b'^ $ VE^^T|ftI±S*Lftfifc®tt3tr^R^ 
[0031] 

^ £ mt-^-r & t> » r& v ^ t . <r ft t> 

[00 3 2] ( 1 ) h'^SyEAp^r-bf- 

: b^5yE7nnr^f-b^M 
^b"^ $ y E (10g. 2 3. 2 mM ) bh 'Jxf/L- 
T5>- (3. 5g. 34. 6mM) ^^nn«5 
Oml»L ft M . *±T^fl L3r# . ^onrb 
h^M^fa (4. 76g, 2 7. 8mM) SraTFU fflj 
T*^T^> M&T*3B#f^JE;*-£ft 0 

[0033] f#^ft£tJM^£*5 Omlfc 5%^|g 
/Ktth'J^A (NaHC0 3 )il5 0mlh« 
U Sg^CSfefrLfc. Mfl. afflW-HJ^A (Na 

2 so 4 ) TBfeKU jSE@jSSLth37xWnn 

T-t-r— b (toe opheryl chloroacetate) (10. 5g. 
JR$9 3%) 

[0034] HSfe^"i2 : b75yE7'n^Ttf-h^) 

b'^S^E (10g. 2 3. 2mM) fcE'Jxf^T$ 
V(2. 8g, 27. 7mM) ^^on«50m 
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2X2*74 Y (4. 0 g. 2 5. 5mM) £?gTU 

[00 3 5] %htltzUMmW&*5 Omlh 5%|ft» 
7]<S^ b 'J ^ 50mU Tife# L . 5gtokT8fefr 

hnyi'J/l/^n^T-fef-b (tocopheryl bromoaceta 
te) (11. 4g,f$8 9%)^ 0 
[00 36] mmM3 : h"^SyE7'O^T^f-hW 

(3. 7g, 26. 7mM) %*^~]/ 
y^uyj VlzmfrLtzik. - 1 0°COTtyy^n^ 
(4. 8g, 2 3. 2mM) 

(lOg, 23. 2mM) h b'JX^TSy (2.8 
g. 2 7. 7mM) fc^^Pn^5 0ml(»l 

[00 37] f#^^^jS^^7K5 Omit 5%m& 
7$<mi- b U ^ A^yg 5 0 m 1 b XikW L . Sgt^JCCift^ 

Lfc . b u ^ A-cBbK t . msm^ LX 

t"^$yE7'n^Ttf-h (11. 5g,lR$9 0 

%) 

[0 0 38] mm\4 : ^yxh^fyft'^SyE^n 

jKUXb^Mbb^S^E (n = 20. 23. 2mM) 
fc s hUxf/l/TSy (34. 6mM) ^^nn^ 

T^hm&ikm (4. 7 6g. 2 7. 8mM) £$»T 

u arrant ^a*c3i^isiRje$^!t. 

[00 39] t#A>iX^jB^1^7]<5 Omlh 5%m®. 

?mi- h v vj±mm 5 0 m 1 1 mm t . m^k-cim 

Ltz . «EKi- b U * AT*BbJ< t . «JESie LX 

* 0| ix h^fy^t"^ $ y E ^ nortf - h (JR^9 0 
%) fcftfc. 

[0040] (2) mJ*y&t'?$yEimfoco&f£ 
mmrn 5 

t'^^E^nnrtf-b (lOg, 19. 6mM) 
t2- (^f^TS/)xf;W^^UWb (6. 
2g. 3 9. 2mM) t ZM* 1 , 4 -j**^^^ 
4 8i^|BKllfiRTtaBtt5*fc. &&*i*:!RS 

M^r^t^fiL i, 4-is**-*r>ximL. mm 

LTHBbS ( i ) «itfe^i^ylft^syE 

MHfc (5g, «8. 3%) fcftfc. »&*Ufcft^ 
!»K0fl|Ji£. 'H-NMR (HI) 0IR (02) £ 

[0 04 1 ] »J6 

b"? 5yE7no7^f-b b? 5 yE7'o^ 

r -fe^r - b t jswi . nmrnm 5 1 ^«^tt 

ScTSUiU HKsS ( I ) <?>ft:£* (JR4£4 5%) %n 

fz. 



[0042] M4^J7 

b? 5 yE ^onnf- Mcf^T^Ux b 3f S^b* 
^SVE (n = 2 0) ^nnnf-h^UfflLOT 
ti. ±IKftW5i:H««0*ffi-CiafcL. Hte* ( I ) 

coit&m (um4 2%) *wz« 
[0043] mmms 

h"3?$yE^on7tf-b ( 1 0 g. 19. 6mM) 
fc2- (y^W^y) xf/M^^'JU-b ( 6. 
2g, 39. 2mM) h7tKn77y»l 

( i ) mm a 8%) 

[0044] HtfeM9 

b* ? 5 V E ? n o T-b -r- b £tt ^Tb7$yE7'nt 

mxmmL. -w&t < i ) <mt^m o%) h# 

[004 5] ( 3 ) MIS»^^i^/i^^J& 
W(l 0 : 7K4iT-S^§ fLTt M^tt^^^ ^ 

^*M5r#^fL!t^^!Bjl ■ 3 3 g^-f ^-y^m7K5 
0ml fcrSWft^S-frfeft. aiSfflWU^A (potass 
i urn per sulfate : K 2 S 2 O g ) 4mgJ§i7y^ 
IffflteMfc LTfflWC 3 5 0 CT'M¥ LW^i^L, bn 

&^TcDwnt$:ffi<rztb. m&zimte^zmmxwM 

[0046] ^<7)S^jEa#^^3i<mf-r^^\ <r 

7km*m^tz*bx$>?> o tm^ti&« n^titzmmm 
ra^y^/^iin yt^mumt trm (jeo 
l. tem-ioocx ) i,z£K)ffimx*%. g>'j?^mm%w& 
400-1200 xcommcomBM^i/p M>m%^ 

titz* 

[0047] mmm 1 1 

mmm 5 T-t#^^^^^t^T^^j7 T-t#^>^ 

xmrnt, nmm\m^^^2)v^ntz. 
[0048] mmm 2 ■. j^? j-iv^xw^titzm 

» 5 T-#^fL7t:^^ l . 5 g^x^y-«!5 

0 m 1 izm^wtfrnz-ttizfe. rv a v b 

(Azoi sobutyroni tr i 1 e: AIBN) 2mg*rg43^ Sy'^ 

RjEap^^^^^ $ ttT mm t . 7o°c^t 

[0049] t#^^fi^-#:Sr. M^60°C^-f^y^ 
«Wctco. 5%^«@^y>t^$«^^^;^^ffM 

— NMR (MS) &X/IR (m4 ) !,z£K>m%Ltz. t 
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fc. Jt^mUMb TEM (JEOL. TEM-lOOcx ) t,z£ DlS 

[0050] mmm 1 3 

n»j 5 ti# t>tiwt^mzR z_ x mmm i x% & ^ 

till, Pu»l4^^^^^Sr#^. 

[0051] uifli : mzmmmm 
mmi o-i 3 x^hKtznmm.^m^^^ 

o^^&s^ii^fc o t tz . mmm 10—13 xn ^ 
KtzmmmtrnftT^isftv* 9 o°ct 1 mrmnmL. 
m ^xm^tx^si^^fzmzm^x 3 mwm. t . 
m^xmmmmM^^^m^tz. mm 

Ml 0 — 1 snrnffimffi^tt^isfMi. ^cofiiiih 



[0052] m$kM2 : mit&mmm 
mm$35 3-2 7 7 s#) tcj: 0. t^syE, 

*s?)v^ mMM7xi%t>tifzmj 5 y^wm 

izn^x. ^com^Mm^mmLfz. 
[0053] 1 0 0 m g £issfcwtA*u ft 

1 0 0 m 1 -t^nutfzik. fcffiti-h u ^a^jp 

0 °c * t-m u 0. 1 %cojt^-]/> y')v~7\mm 1 0 

m 1 %&«1}UiLfz. 
[0054] 
[^1] 







m % 




ft lmpia 




\l* x > E7*f - h 






*«s0l 5 »4b^«J 


m 8 5 hni 






#J 9 1 HtpfUl 






m 9 0 s^r.i 






^9 &tm 





[00 5 5] ±tm 1 ^iSH^. ^mcO^-( * >"[4 

sve r-fex- bfcN te*«oiWfca5ett*srri t a* 

[0056] miwb : ffigMfcwik 

5yE^, %.xsmMM7 tmrnmi ixnuxtzn 

XK)M^Lfz a &fz. %}&cDimc?)fzib, b'^yE. 
t'^^yET-bf-h, ^ Wtfrfn P j^f - V (Soybean 
Lecithin). ^mmm^Xfo&i?JVV$h4}V * 
X7 r ^-isJU^l 'J ^(dipalmitoyl phosphatidyl col in 
eh a, a' -if^isy^risfrttisfV -fe'J/P-:* 

/Py^Wyt-^A^P^^ K (DHMEA) . & 

v^dhmea #x n t>tit:mm&& 

[00 57] tWW£3-l : DPPHSfflV^fctnfflMfcft 
DPPH (diphenylpicrylhydrazyl : y^i-^^'J 

fo&mnt%cmLx5£&zti&&nttLx^& <> *m 



itWt D PPH^50ml(5 fc* A*U iiMM^M 
U 7kmftX~%)3 0ttm3 7 a CX'M$Ltz. C\CDM. 

Site «t ^iBiJ^fflHT-^^t^i. UVtifUc. 
[00 58] M.^3 - 2 : U y-;«(linoleic aci 

d) zm^tzfmimm 

^ i^y-;H2 0mH:, 2. 5%o i J7-;^ 

X*y-/W8JK2. 88m 1 M0mM«WI 
( P H 7 . 0 ) 9mlt SrM-^ t^MI^Sf?SS: 4 0°C 

«Mfc**Lfc. -^Witty7;^ML 

Ut. JiTit^iX^^O . lmlt 7 5%CDJZ? 
J~)V9. 7mlfc3 0%Wy^-Wtyn- 
hO. lmltm^o <I^#limO. lmlf 

o^atanu. 34Msaa. sonmtfettsuvisbKK 

[0059] 
[^2] 
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St f4 


SAM 3*3-1 -DP 


i£-!&r£3-2:UV 




_ 


1.05 






0.29 


&mm\ti<o ? ^ 




0.31 






0 . 3 0 


mmmnto^y-^^ ? a- 




0 . 3 3 


t* ? i y E 




0 . 3 0 






0 . 4 2 8 






0.58 


JtX7rf?»31l> 




0.45 


D HME A 




0 . 5 8 


DHMEA (Dmtt?<-y ? 




0 . 5 6 



[00 60] ±Mm2CD^m^. ^HJfcoRHifrVte 
[00 6 1 ] 

«^ ( I ) tftffc&Erti. b'^SVEXfcfcsK'Jxb*^ 

^mz^ztthcDTfo*) . mmwrn. yv>ym 

(UV radiation) i,z£ fern ft=Hk% tit Z\ t tfT 

[0062] tfz. ^mzxhnmmmft^-^? 
mzrnm-t h *£- . mm<^^m^m&x/m^amK 



£fz. b"? 5 yElZjfc^Xfal.ZtltlUm&mmfcg: 

it ^mm^6zt up? § § . 
[ra^m^iM] 

[[HI ] IMlte. ^MfiJ50-^ ( I ) fl^fttf) i 
H-NMRW b/P£^r$-f-v — hm~Cfo& 0 
m2 ] 02«. 5UfcW5cO— «5C ( I ) ^^J^ I 

[ n 3 ] in 3 « . jwcs^s ti^wj 1 1 comm 

Wtf&.mft^f'^i''? )Vcr> iH-NMRx^h/^ff 

1 ^nmM'WM^^y^ )VCT) I RX^; h/l^^f- 
Mat***, 
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i , 1 1 1 ~ " ~ ' r 

400O 3500 3000 2500 2000 1500 IOOO 500 

>j6tS (cm -1 ) 
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(72) m & m 

rt—h 728^1304-^- 
(72>SMB# 0 « Ift 

ib*7 5^104-^- 



